Cardiac resuscitation after incremental overdosage with lidocaine, bupivacaine, levobupivacaine, and ropivacaine in anesthetized dogs.
There is no information comparing the ability to reverse the cardiotoxic effects associated with incremental overdosage of bupivacaine (BUP) to levobupivacaine (LBUP), ropivacaine (ROP), or lidocaine (LIDO). Open-chest dogs were randomized to receive incremental escalating infusions of BUP, LBUP, ROP, and LIDO to the point of cardiovascular collapse (mean arterial pressure [MAP] < or = 45 mm Hg). Hypotension and arrhythmias were treated with epinephrine, open-chest massage, and advanced cardiac life support protocols, respectively. Outcomes were defined as the following: successful (stable rhythm and MAP > or = 55 mm Hg for 20 min), successful with continued therapy (stable rhythm and MAP <55 mm Hg after 20 min), or death. Continued therapy was required in 86% of LIDO dogs compared with only 10%-30% of the other dogs (P < 0.002). Mortality from BUP, LBUP, ROP, and LIDO was 50%, 30%, 10%, and 0%, respectively. Myocardial depression was primarily responsible for the profound hypotension, as the occurrence of lethal arrhythmias preceding resuscitation was not different among local anesthetics. Epinephrine-induced ventricular fibrillation occurred more frequently in BUP-intoxicated dogs than in dogs given LIDO or ROP (P < 0.05). The unbound plasma concentrations at collapse were larger for ROP, 19.8 microg/mL (10-39 microg/mL), compared with BUP, 5.7 microg/mL (3-11 microg/mL); whereas the concentrations of LBUP, 9.4 microg/mL (5-18 microg/mL) and BUP were not significantly different from each other. There were consistent differences among the local anesthetics, the sum of which suggests that larger doses and blood concentrations of ropivacaine (ROP) and lidocaine will be tolerated as compared with bupivacaine (BUP) and levobupivacaine (LBUP). Lidocaine intoxication results in myocardial depression from which resuscitation is consistently successful but will require continuing drug support. After BUP, LBUP, or ROP, resuscitation is not always successful, and the administration of epinephrine may lead to severe arrhythmias. The unbound plasma concentrations at collapse were larger for ROP compared with BUP, whereas the concentrations of LBUP and BUP were not significantly different from each other. Furthermore, larger plasma concentrations of ROP than BUP are present after resuscitation, suggesting a wider margin of safety when large volumes and large concentrations are used to establish upper or lower extremity nerve blocks for surgical anesthesia and during long-term infusions for pain management.